Japanese Unexamined Utility Model Application Publication No. 59-31154 

Publication Date 1984-2-27 

Title of the Device : Light Source Device 

Embodiment 

Fig. 1 and Fig. 2 show a specific example of a case where a light source device 
according to the present device is used for an original image scanning device in a 
facsimile transmitter. 

A light source device 1 has a container 2 extending in a direction perpendicular 
to the page space in Fig. 1; the container 2 in this case is composed of a base 3 
whose transverse section is substantially channel-shaped, and a transparent 
section 4 made up of a transparent plate which covers its upper part; and the 
base 3 has end wall plates 7 and 8 (Fig. 2) on both longitudinal end portions 
thereof. An inside of the container 2 is sealed and its hollow inside is kept 
under vacuum," and the base 3 in this case is formed opaquely. In this regard, 
however a bottom plate 3a of the base 3 is provided with a slit-shaped 
translucent part 9 extending in the longitudinal direction of the container 2 and 
the translucent part 9 is transparent so as to allow light passing through. Such 
container 2 can be made up of glass, for example. 

In addition, the above mentioned both transparent section 4 and translucent 
part 9 are container portions for allowing light passing through; the former is a 
section through which light emitted by fluorescent materials to be described later 
pass when the light goes outside first from the container, and the latter is a part 
through which light entered to the container again pass when the light goes 
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outside from the container; and a difference therebetween will be more clarified 
by the later description. 

First anode electrodes 10 are provided respectively on an inner surface of the 
container opposing to the transparent section 4, in this case, on the bottom plate 
3a of the base 3 while sandwiching a translucent part 9; and, filmy first 
fluorescent materials 11 are respectively coated thereon. Further, a 
thermoelectron emission source formed as an appropriate number of filaments 16 
is provided in a tensioned state inside the container 2; the above mentioned 
bottom plate 3a, therefore, the first fluorescent materials 11 are opposed to the 
transparent section 4 of the container, through which the light going outside the 
container pass, while sandwiching the filaments 16. 

Meanwhile, an inner surface of the transparent section 4 has a clearance 13; 
second anode electrodes 14 are provided on both sides of the clearance; second 
fluorescent materials 15 are applied thereon (on the underside surface of the 
second anode electrodes in Fig. l) respectively; and at least one part or preferably 
the entire of the second anode electrodes 14 are made up of transparent material. 
Further, grid electrodes 17 and 18 are provided between the filaments 16 and the 
first fluorescent materials 11 and between the filaments 16 and the second 
fluorescent materials 15, respectively! however, these electrodes 17 and 18 may 
be omitted. The filaments 16, anode electrodes 10 and 14, and grid electrodes 17 
and 18 are connected to a power supply, not shown in the drawing, provided 
outside the container. 

As shown in Fig. 1, an image formation element 19 made up of at least one 
ordinary lens, a convergent rod lens (convergent optical transmission body), or 
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the like is provided at a position outside the container 2 opposed to the 
translucent part 9 of the bottom plate 3a; and, light passed through the element 
19 are accepted by an optical sensor (photoelectric conversion device) 20 made up 
of a CCD, for example. The optical sensor 20, as is well known, has a number of 
photoelectric conversion elements arranged in a primary scanning direction 
parallel to the longitudinal direction of the translucent part 9. 

When scanning operation is started, the original 21 relatively moves on the 
transparent cover plate 4 with respect to the light source device 1 in a direction 
(secondary scanning direction) shown by the arrow mark A perpendicular to the 
longitudinal direction of the container 2 (primary scanning direction). On the 
other hand, current is flown through the filaments 16, thereby heating the 
filaments from which thermoelectrons are emitted. Further, a positive voltage is 
applied to the first and the second anode electrodes 10 and 14, and to the grid 
electrodes 17 and 18; and consequently, the above mentioned thermoelectrons are 
accelerated by the grid electrodes 17 and 18 to impinge to the first and second 
fluorescent materials 11 and 15. Therefore, both first and second fluorescent 
materials 11 and 15 emit light; the light from the second fluorescent materials 15 
illuminate a plane of the original 21 through the transparent section 4; and the 
light from the first fluorescent materials 11 also illuminate the original plane 
through the second fluorescent materials 15, second anode electrodes 14, and 
transparent section 4. Since the thickness of the second fluorescent material 15 
is extremely thin, most of the light from the first fluorescent materials 11 can 
pass through the fluorescent materials 15. 

The light illuminated the original plane in a line shaped in the original width 
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direction, that is, in the direction perpendicular to the page space in Fig. 1 are 
reflected at a line shaped part 21a; after that, pass through the transparent 
section 4 again; and then pass through the slit-shaped translucent part 9 of the 
substrate 3 through the clearance 13. Subsequently, the light are collected by 
the image formation element 19 and reach the optical sensor 20; and 
consequently, an image of the above mentioned line shaped part 21a in the 
original plane is formed hereonto. This makes the optical sensor 20 output a 
time-oriented electronic signal corresponding to brightness of the above 
mentioned image. The entire original images are scanned by repeatedly 
performing such operation. 

By the way, in this kind of conventional light source device, since only first 
fluorescent materials, which are opposedly located to a transparent section 4 
while sandwiching filaments 16, and first anode electrodes are used as a 
fluorescent material and an anode electrode, a part of light emitted by the 
fluorescent material and going toward the transparent section 4 impinges to the 
filaments; and therefore, there is a possibility of forming shade of the filaments 
on an original plane. However, in the light source device shown, the second 
fluorescent materials 15 are provided on the inner face of the transparent section 
4 besides the first fluorescent materials 11, and the light from the fluorescent 
materials 15 also illuminate the original plane; and therefore, the shade of the 
filament 16 exposed on the original plane is reduced to almost negligible levels 
and uneven illuminance on the original plane is largely relieved. 

It goes without saying that this device can be configured by modifying the 
above mentioned embodiment in various ways. For example, this device can 
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also be advantageously applicable to a light source device in which first anode 
electrodes and first fluorescent materials are provided on inner surfaces of side 
plates 5 and 6 and end wall plates 7 and 8, or on these surfaces and an inner 
surface of a bottom plate 3a, which are substantially opposed to a transparent 
section 4 of a container while sandwiching filaments 16; a fight source device 
whose container is not rectangular, but has a figure such as a semi-cylindrical 
body or a triangle pole; a light source device which has not a slit-shaped photic 
part and is configured so that light going outside from a container and reflected 
at a plane to be iUuminated is guided by optical guiding means such as an optical 
fiber; and the like. Judging from this, the container of the light source device 
according to the present device is sufficient provided that at least one part 
thereof is configured by the transparent section which is capable of guiding light 
from the fluorescent materials to outside the container. Each number of the 
first and the second fluorescent materials, and the first and the second anode 
electrodes may be at least one; and the second fluorescent material and the 
second anode electrode may be provided only on one part, not the entire, of inner 
surface of the transparent section of the container. Further, the light source 
device according to the present device can be used for an original illuminating 
device in an electronic copying machine. 

In addition, the transparent section of the container, the photic part shown in 
the embodiment, and at least one part of the second anode electrodes are 
transparent; however, what we call "transparence" in the present specification is 
not necessarily means that all light almost completely pass, and it goes without 
saying that the case where light pass so as not to be a practical obstacle to some 



degree is involved in the "transparence" shown here. 
Effects 

According to the present device, the first fluorescent materials and the second 
fluorescents material are in cooperation to suppress that shade of the 
thermoelectron emission source is exposed on the plane to be illuminated, 
whereby uneven illuminance on the plane to be illuminated can be reduced. Not 
only that, the first and the second fluorescent materials are provided, and 
therefore, luminance of the light source device can be more enhanced than that of 
a known device. 
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